Introduction

14
Pentachlorophenol (PCP) has, in the past, been utilized as a wood preservative and in 15 herbicides. A recent study indicated that chlorophenols, such as PCP, are the main cause 16 of detrimental health effects in humans in contaminated areas [1] . In addition, PCP can 17 be converted into more toxic dimers, such as chlorinated dibenzo-p-dioxins and 18 dibenzofurans, via a variety of oxidation processes in a soil environment [2, 3] . Thus, reaction is used for the chemical oxidation of PCP in contaminated soils [4, 5] . However, 23 the disadvantage of the Fenton reaction is that large amounts of iron(II) and H 2 O 2 are 24 required, and an iron(III) hydroxide sludge is produced during the reaction. To 1 overcome such problems, Liou et al. [6] developed an iron-resin catalyst for the 2 degradation of PCP by a Fenton-like system. In soil washing, PCP in the contaminated 3 soil is removed by extraction with organic solvents [7] . However, this may not be an 4 environmentally sound procedure. On the other hand, biological degradation of PCP 5 using microorganisms is known to be a practical process [8, 9] . However, the 6 introduction of non-indigenous microorganisms into contaminated soils is problematic 7 from an ecological point of view. ("PCP + buffer" in Table 2 ), 91 -101% of the PCP was extracted from the soil 7 suspensions at pH 4 and 6. All runs were conducted in triplicate. was filtered thorough a DISMIC ® filter. A 1 ml aliquot of the filtrate was pipetted into a 24 glass vial including a mixture of methanol (1 ml) and scintillation cocktail (9 ml). The 1 glass wool in the trap was transferred to the glass vial including 1.6 ml of water, and the 2 trap was then washed with 0.4 ml of 2 M NaOH, 0.8 ml of water and 1 ml of 2-propanol.
3
A 1 ml aliquot of this mixture was pipetted into a glass vial including methanol and 4 scintillation cocktail. The radioactivities (dpm) in the vials were determined using an LS 5 6000 series liquid scintillation counter (Beckman Instruments, Inc). To determine the 6 radioactivity before the reaction (R before ), a 1 ml aliquot of buffer solution including The mechanism of oxidation of PCP by Fe(III)-TPPS appears to proceed via a peroxide 10 shunt, as described in a previous report [12] . and KHSO 5 or not, was carried out.
23
The recoveries of PCP from the soil suspensions are summarized in the absence and presence of HP-β-CD (Fig. 3) . The kinetic constants for the 1 self-degradation of Fe(III)-TPPS, calculated from curve-fitting to the data points in Fig.   2 3, are summarized in Table 3 . The kinetic constant in the absence of HP-β-CD (k 0 ) at pH 3 6 was 10-times smaller than that at pH 4. In addition, the kinetic constant in the 4 presence of HP-β-CD (k HP-β-CD ) at pH 6 was 17-times smaller than that at pH 4. These 5 results indicate that the self-degradation of Fe(III)-TPPS is significantly retarded at pH 6 6 in the absence and presence of HP-β-CD. As shown in Table 3 , the ratio of k 0 to 7 k HP-β-CD (k 0 /k HP-β-CD ) at pH 6 was much larger than that at pH 4. This shows that the formation constants (Kf) were determined by a spectroscopic titration method, as 20 described in a previous report [16] . As shown in Table 3 , the log K f at pH 6 (5.1) was 21 larger than that at pH 4 (4.6). These results lead to the conclusion that, at pH 6, the 22 addition of HP-β-CD is more effective in stabilizing Fe(III)-TPPS than at pH 4.
Therefore, the conditions in the Fe(III)-TPPS/HP-β-CD/KHSO 5 catalytic system for 24 degrading PCP in contaminated soil suspensions were optimal at pH 6. As indicated in 1 soil is in the acidic region. However, for the Red-soil, 10 µM of Fe(III)-TPPS was required to reach a plateau.
11 Figure 6 shows the influence of the concentration of KHSO 5 in a soil suspension on the and then reached a plateau.
In the present study, because the dosages should be reduced as much as possible, the HP-β-CD / KHSO 5 catalytic system, examined in the present study, may also be useful 7 for the treatment of extracts of PCP-contaminated soils with aqueous HP-β-CD. pentachlorophenol-contaminated soil using lignin-degrading fungi, Environ. Sci. induced by a biomimetic catalytic system using tetra(p-sulfophenyl)porphineiron(III) 
